The production of tobacco adapted to the different market demands has become a prominent factor in national economy. Of particular importance is the ijroduction of superior cigar leaf tobacco. The filler leaf of a cigar must above all things liave a good flavor, good aroma, and good burn. In the wrapper leaf, however, still other qualities come in, such as elasticity, pliability, size, shape, color, size of the veins, the fineness and peculiar grain of the Havana type, aud the smooth silkiness of the Sumatra.
Little is known of the chemical properties of the leaf, especially of those which contribute to the flavor and aroma. It is ijrobable that the actual amount of nicotine is relatively unimi)ortant, and it is certain that the excellence of the leaf and its adaptation to market demands is not dependent, except in a very general way, u^^on the amount of nicotine.
It has long been known that certain of the potassium salts, especially potassium chlorid. can uot be used at all for the production of high types of cigar tobacco, as they give the leaf a poor burn. It is furthermore an old experience of tobacco growers that excessive nitrogenous manuring tends to produce a large leaf, of inferior quality, containing an increased amount of nicotine. If the prime object of tobacco culture were the production of nicotine, as the prime object in raising sugar l)eets is the production of sugar, then the rational procedure would be to furnish an excess of nitrogenous manures, but nicotine alone does not make a good cigar tobacco any more than alcohol alone would make a good wine. The substances producing the flavor and aroma, therefore, although probably present in minute quantities, are much more important than the actual percentage of nicotine found in the cured leaf. Whitney^has shown that tobacco suited to our domestic cigars is grown only upon certain soils and under certain climatic conditions. It appears, therefore, that the leaf capable of being converted into a cigar leaf through the ordinary processes of curing and fermentation must
• Bull. No. 11, Division of Soils, U. S. Department of Agriculture. 9 possess certain characters. A fresli leaf has no specific taste, nor lias it any specific odor, but the finished leaf has a sharp, saline taste and a characteristic odor.
From the time the tobacco leaf is gathered in the field until the manufacture of the cigar and even afterwards a series of highly interesting changes take place in the leaf, as a result of which the characters of the finished leaf are developed and fixed. There are three stages in these changes, viz, (1) the curing i3rocess; {'2) the sweating, or fermentation; and (3) the cold sweat, after-fermentation, or '^According to Savery, the tannin of tpbacco is identical with that of coffee. There exists, evidently, several kinds of phlobaphene, depending on the kind of tannin.
• The labile, active atomic groups in the molecules change thereby, the atoms migrating into more stable position.
Yieios on the physiological functions of the oxidizing enzyms.-As to the physiological function of the oxidizing enzyms, no perfectly satisfactory explanation has thus far been j^roposed. Some authors suppose that they are important agencies in the respiration process and that even respiration itself is caused by them when they are supported by certain properties of the living protoplasm. This is, however, improbable for several reasons: (1) Not every plant contains oxidizing enzyms j (2) many plants contain them only in certain stages; and (3) carbohydrates and fat, the materials which by their combustion serve for support of the respiration and for the production of energy, are not attacked by the oxidizing enzyms, bat are attacked very energetically by the protoplasm.
Portier believes that the oxidase of the blood, of which he made a special study, serves to augment the vitality of the leucocytes, which prepare the oxidase and finally deliver it up to the blood when they die.
This hypothesis will certainly not find support. The suggestion has also been advanced that the oxidizing enzyms play in plants the iThis The writer has now fully established the presence of oxidizing enzyms in the tobacco leaf.^That such enzyms can exert a powerful action upon certain compounds, leading even to the formation of carbonic acid, is known.^Oxidations produce heat, hence it can safely be inferred that the so-called tohsicco fermentation consists in the activity of oxidases, while the curing of tobacco consists in the combined work of oxidases, diastase, and peptase. As the use of the term "fermentation" might lead in this case to an entirely erroneous conception, the writer proposes "oxidizing enzymosis" or "oxidizing euzymation" as correct scientific designations.
There has already been mentioned an interesting case of oxidase action in a technical branch, viz, the preparation of the Japanese lac. Furthermore, in the manufacture of the natural indigo bacteria are not concerned (Molisch), but simply an oxidizing enzym (Breaudat) . 1 The oxidase might have exerted a more powerful action on the nicotine tlian the peroxidase.
2A control experiment was made with a colorless peroxidase solution (p. 29) upon highly diluted free nicotine at the ordinary temperature, in order to observe whether a brown solution is produced by a change of the nicotine, but the mixture remaiued colorless after one day under these conditions. However, it may be mentioned that nicotine, when exposed a long time to air and light, will turn brown.
He has already pointed out (p. 15) that there is sufficient access of -air possible to enable oxidation in the tobacco piles.
• (10) The development of color and aroma is due principally to the action of the oxidizing enzyms.
